Red kidney beans were fed to weanling Long-Evans rats to cause diarrhoea (mean (SD) faecal wet weight: 2*66 (0.73) g/day in six rats fed beans v 1*12 (0.47) g/day in six control rats, p<0.01) and increased faecal energy loss (4.87 (0.41) v 2.14 (0.23) kcallday, p<001). In addition, the rats fed beans had heavier small intestines (80.6 (4.6) v 51.9 (8.4) g/kg body weight, p<0.01), heavier mesenteric lymph nodes (0.72 (0.27) 28 days were used. We modified the previously described experimental model, obtaining red kidney beans from a local market as a lectin source and basic rat chow from the Government Flour Mill (Dhaka, Bangladesh).
Persistent diarrhoea in children is a serious health problem in developing countries and is associated with a high mortality.1 It is frequently found with severe protein-energy malnutrition23 that requires prolonged empirical nutritional management.4 The pathogenesis of persistent diarrhoea has not been defined but it is believed to be multifactorial.5 In some cases intestinal bacterial overgrowth6 7 has been identified. Previously, Banwell et 28 days were used. We modified the previously described experimental model, obtaining red kidney beans from a local market as a lectin source and basic rat chow from the Government Flour Mill (Dhaka, Bangladesh).
The beans were ground with chow mixed in a ratio of 40:60 as the study diet. For a control diet, ground red kidney beans were autoclaved at 120°C with 1.5 atmospheres for 20 minutes, a procedure known to abolish lectin activity.9 For both control and study diets, calorie densities were 4 kcallg of diet and protein concentrations were 22-24% of total energy.
Rats were individually housed in metabolic cages and fasted for 24 hours before the experiment. A pilot study had shown that these rats ate less lectin-containing study diet than control diet. Therefore, six rats in the lectin fed group were pair fed with six controls for the experimental period. The first three days of the study were considered as an equilibrium period. From the fourth to the 10th experimental day, body weight and food consumption were measured, stool was weighed and collected for calorimetry, and faecal energy was measured by an automatic adiabatic bomb calorimeter (Autobomb/Gallenkamp, England).
After completing the 10 day metabolic experiment, rats were fasted for 18 hours. Under light ether anaesthesia, using sterile procedures, mesenteric lymph nodes were first collected through a mid-line incision. Then a 10 cm segment of the jejunum below the ligament of Treitz and a 10 cm segment of the ileum proximal to the ileocecal sphincter were collected from each rat. The lumen of each resected segment was rinsed gently with 20 ml of sterile PBS (pH 7.2) which was also collected. Mesenteric lymph nodes, rinsed jejunum and ileum, and PBS washouts were cultured for aerobic bacteria quantitatively using an established technique. 10 Liver, spleen, total small intestine, and mesenteric lymph nodes were weighed and the wet weight of these organs was expressed in g/kg of body weight. Table) . Mesenteric lymph nodes from the lectin fed group, however, had substantially larger numbers of viable bacteria than did the controls. No statistical differences in Escherichia coli counts were noted in jejunal and ileal mucosa and washouts from the study group and control specimens but culture positivity of the mesenteric lymph nodes tended to be higher in the lectin fed group than in the control group. Jejunal mucosa and washout and ileal mucosa in the lectin fed group had significantly (p<0 01) higher numbers of Citrobacter Spp than did controls. Counts of this species in the mesenteric lymph nodes of the lectin fed group were significantly (p<0O05) higher than those of the control group (3.91 (2.02) v 0 colony counts in logarithm/g of wet tissue). Bacterial counts
Bacterial colony counts in lectin fed (n 4) and control rats (n= 5 tFisher's exact, two tailed.
Discussion
The limitations of extrapolating data from animal models to human disease should be considered in interpreting these results. In the present study, lectin in locally grown red kidney beans (phytohemagglutinin) induced diarrhoea, as evidenced by a significantly heavier faecal weight with an appreciable change in stool consistency, in Long-Evans rats. An experimental period of 10 days was chosen, considering the life span of rats, as against two weeks, which is the minimum duration used to define persistent diarrhoea in children.1 The diarrhoea was associated with intraluminal bacterial overgrowth and increased bacterial counts associated with the intestinal mucosa of certain indigenous intestinal bacteria. The rats fed raw beans also lost more faecal energy, which suggests malabsorption. These results are consistent with previously published data. were associated with other enteric bacteria suggesting translocation of indigenous intestinal flora into the systemic circulation (unpublished data).
Although animal models for watery and invasive diarrhoea have been used to develop therapeutic modalities,'9 20 there have been no animal models for persistent diarrhoea in children, which still needs prolonged empirical nutritional management. Furthermore, because persistent diarrhoea is multifactorial a single animal model is unlikely to be suitable for studying all the causes. Our preliminary data suggest that diarrhoea induced by red kidney beans in rats may be a suitable model with which to pursue further studies of at least one important mechanism of persistent diarrhoea and its complications. Translocation of bacteria may be a good indicator of both intestinal mucosal damage and a predisposing factor for septicaemia.
